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ABSTRACT : PURPOSE: To prevent the generation of undulation, elongation and wrinkle of the printed 
matter by a method wherein a predryer and a forced humidifier are provided before and 
after a printing unit. 

CONSTITUTION: Printing paper (a), withdrawn out of a printing paper reeling roll 1 and 
having about 5-6% of an original water content, is treated so as to be dried to about 
2-3% of water content after passing through the predryer 2 by the heating thereof. 
Thereafter, the printing paper (a), printed in the printing units 3, 4, 5, 6 and somewhat 
humidified, is treated so as to be dried to the same degree of moisture content as that 
when it passed through the predryer 2 by passing through a dryer 7. The printing paper 
(a), passed through the dryer 7, is passed through a guide roll 8 and is treated so as to be 
forcibly humidified by passing through the forced humidifier 9 effecting a constant amount 
of humidifying regardless of the printing surface or the nonprinting surface of the printing 
paper. 
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Specification 



1. Title of the invention 

Offset rotary press equipped with a device for preventing wrinkle, undulation and 
elongation of printed matter 

2. Scope of claims 

Offset rotary press equipped with a device for preventing wrinkle, undulation and 
elongation of printed matter and characterized by a predryer which is provided before the 
printing unit equipped with a printing ink dryer and a forced humidifier which is provided 
after the same printing unit. 



3. Detailed description of the invention 

(Field of industrial application) 

The invention pertains to an offset rotary press equipped with a device for preventing 
wrinkle, undulation and elongation of printed matter. 

An offset rotary press is usually equipped with a printing ink dryer which is provided 
after the printing unit. Consequently, when the paper printed on the printing unit is passed 
through the dryer, the strain due to the vaporization of scattered moisture along with the 
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vaporization of ink, namely the content of vaporized water differ between the printed surface 
and the non-printed surface, and furthermore stretching due to the specific tensile strength 
involves the generation of oriented wrinkles. 
This is the so-called "wrinkle effect". 

It is possible to reduce the wrinkle effect by decreasing the water content in the paper 
before printing and after passing through the dryer. 

Nevertheless, when reducing the water content in the paper to 2 - 3%, after printing, 
the moisture contained in the atmosphere or in printing products is gradually absorbed and the 
printing paper begins to stretch out. 

The elongation effect holds until the water content in the printing paper reaches the 
equilibrium with the water content in the atmosphere, but the extent and the rate of moisture 
absorption may vary according to the printing surface, the storing conditions of printed matter 
after printing and seasonal atmospheric conditions, and in most cases, after bookbinding, 
phenomena peculiar to offset printed matter occur such as elongation due to moisture 
absorption, wrinkles and elongation of printed matter. 

Wrinkles are said to originate from the fact that, according to printed surfaces, printing 
layouts and differences in printing paper, printing products may vary in elongation during 
moisture absorption, thus involving partial distortion and wave-shape bending of the printed 
matter. 

The elongation of printed matter is the same phenomenon as the elongation of printed 
paper due to moisture absorption, especially when manufacturing a book, in the case of 
mixing different types of printing plates such as photogravure printing, offset sheet-fed 
printing and type-printing, only offset rotary printing shows a flying-out effect occurring from 
cut-off surfaces. 

The above-described phenomena always occur when the water content extracted from 
the printed paper cannot be replaced sufficiently on the printing machine. 

Thus, offset rotary press products exhibit many troubles due to moisture absorption, 
which tend to deteriorate their quality. 

In order to improve the quality of offset printed products, a few methods for 
preventing wrinkles generation were adopted but none could give expected effects. These 
methods are: 

(1) Use of low-temperature drying-type ink enabling low-temperature ink drying. 

(2) Low-temperature ink drying by increasing the size of the dryer. 

(3) Use of cooling rollers for tensioning the paper sheet having passed through the 
dryer horizontally to its travelling direction. 

(4) Water coating of the printed surface using watering rollers. 

(5) Heat rollers pressing to elongate wrinkles. 

Concerning countermeasures for moisture absorption, an humidifier provided 
according to the (4) method proved to be inefficient due to the problems described hereafter: 

(1) When coating printed surfaces using watering rollers, due to the fact that ink repels 
water, the humidification of ink surface is made difficult and the rehydratation is nearly 
impossible to realize. 

(2) In the case of an excessive rehydratation, according to the kind of pattern or page 
layout, only non-printed products are humidified in large quantity, thus generating the so- 
called undulation phenomenon. Then, when passing through the folding machine, paper 
sheets will curl and it will be impossible to withdraw the printed matter from the folding 
machine. 

The present invention aims at solving prior art problems such as wrinkles, undulations 
and printed matter elongation by providing a predryer just before the printing unit and forced 
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humidifier after the dryer, in addition to the classical printing ink dryer of an offset rotary 
press. 

Namely, the implementation of a predryer just before the printing unit enables to 
reduce the difference in water content of the printing paper after it passed through the dryer 
and before the printing unit and to control the amount of water in the printing paper just 
before printing so as to stop distortion of water amount in the width direction of the paper 
sheet, thus allowing to decrease the generation of wrinkles. Beside, the implementation of a 
forced humidifier restores the water content" extracted through the predryer to its original 
balance state so that, after printing, the printed matter does not absorb the atmospheric 
moisture, thus enabling to prevent any trouble such as wrinkles and undulation of printed 
matter due to dimensional change and distortion of printing paper generated by moisture 
absorption of printed matter. 

The following working examples are explained using figures. 

The printing paper "a" withdrawn from printing paper reeling roll "1" is firstly dried in 
predryer "2", then printed on printing units "3", "4", "5", "6" of the offset rotary press, and 
the printing ink dried at about 200°C in dryer "7". 

The printing paper "a" passed through the dryer "7" is led into the forced humidifier 
"9" through the guide rolls "8" and then into the folding machine "10"; 

The printing paper "a" thus passes through each equipment, and by heating in the 
predryer "2", a printing paper having an original water content of about 5 ~ 6% will be dried 
to reach about 2 ~ 3% of water content after having passed through the predryer. 

After the printing paper "a" having passed through the predryer "2" is printed on 
printing units "3", "4", "5", "6" and is somewhat humidified, it is treated so as to be dried by 
the dryer "7" to the same degree of water content as that when it passed through the 
predryer "2". 

Thus it is possible to decrease the changes in water content of the printing paper before 
printing and after drying of printing ink and, consequently, to greatly reduce wrinkles 
formation. 

However, the forced humidifier "9" uses the following elements: 

As described in figure (2), vapour is supplied to the outer/inner double chamber "11" 
by means of the humidification vapour feeding pipes (12) and (12'), while the chamber "11" 
is also provided with the condensation chamber "13" through which the printing paper is 
passing while being tensioned between the humidification amount adjustment roll "14" and 
the rapid cooling roll "15". 

The condensation chamber "13" is provided with the upper chamber "13a" and the 
lower chamber "13b" composed of an inner/outer double wall, the printing paper is heated by 
the vapour supplied by each of the vapour feeding pipes (16) and (16') into the upper chamber 
"13a" and the lower chamber "13b" respectively. 

The condensation chamber "13" is connected with the space formed between the inner 
and outer wall of chamber "11" and also provided with the off-gas outlets (17) and (17'). 

Then, the section linking the space between the inner/outer walls of the condensation 
chamber "13" and the chamber "11" is provided with the air-tight nozzle "18". 

By using the thus composed forced humidifier "9", the chamber "11" is filled with 
ultra-fine particles vapour enabling the uniform hydratation even of fine coating paper, while 
it is also possible to change the humidification amount between top and bottom face using 
vapour supplied from the upper chamber "13a" and the lower chamber "13b" of the 
condensation chamber "13", and thus to eliminate the curling of the printing paper. 

Rolls "14" and "15" provided at inlet and outlet of the chamber "11" enable to adjust 
humidification amount. 
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In any case, this humidifier enables to obtain a rapid cooling of the printing paper by 
means of the rapid cooling roll "15", this decrease in temperature combined with high- 
temperature vapour inside the chamber involves the condensation of water on the surface of 
printing paper, thus enabling the printing paper to absorb moisture. 

Consequently, the printed face is supplemented with moisture, the printing paper is 
somewhat humidified regardless of its printing- or non printing-surface, so that its water 
content is restored to its atmospheric original equilibrium, thus enabling to eliminate wrinkles 
and elongation of printed matter without any atmospheric moisture absorption. 

The phenomenon of wrinkles formation observed up to now in prior art, according to 
which roller coater type humidification reversely involves water-repelling of the printed 
surface and excessive humidification of the non-printed surface alone, is thus prevented. 

The combination of a predryer and a forced humidifier according to the invention 
allow to eliminate the moisture absorption phenomenon of the printing paper occurring from 
printing step until bookbinding due to the lack of water content in printed matter, and 
consequently enables to prevent undulation, elongation and wrinkles of printed matter and to 
fully eliminate any trouble after bookbinding of offset rotary type printed matter. 

4. Brief explanation of figures 

- Figure 1 : Overview of the printer according to the invention 

- Figure 2 : Rough section of the forced humidifier device 

(1) : Reeling roll 

(2) : Predryer 

(3) (4) (5) : Printing units 



(7): 
(9): 



Dryer 

Forced humidifier 
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